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Abstract. This paper presents a methodology for visualizing, analyzing and editing digital elevation models 
through the use of a virtual reality interface that offers a three-dimensional view of the data, and a set of 
interaction tools. These tools allow experienced remote sensing data users to manipulate the information in an 
intuitive and realistic way. An API offering analysis functions commonly used during the manipulation of such 
kind of data is implemented and assessed. An editing component has been created to modify the data being 

visualized, and some techniques, including Taubin’s µλ  smoothing algorithm, are described in detail. Once 

generated, digital elevation models frequently present errors due to problems that occurred during the imaging 
process or raw data processing. These errors need to be removed as efficiently as possible in order to produce a 
reliable product. This is currently achieved by making a difficult and subjective analysis of the model through a 
two-dimensional interface and using line command based instructions. A software prototype, called DEMEditor, 
has already been developed and used to validate the newly adopted methodology. 
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1. Introduction 

A Digital Elevation Model (DEM) can be defined as “any digital representation of the 
continuous variation of relief over space” Teichrieb et al. (2002). A DEM can be conveniently 
stored as a real matrix, where the value at position yx,  describes the measured or estimated 
height z  of the terrain in the corresponding coordinates. 

DEMs are generated based on data collected through an imaging process. Depending on 
the type of remote sensing system applied to obtain these data, they can obtain information 
about the imaged earth surface (with different orders of precision, ranging anywhere from 
centimeters to meters) or about the surface of objects over the terrain, such as vegetation or 
man-made objects (houses, fences, vehicles etc.). Currently Interferometric Synthetic 
Aperture Radar (InSAR) systems can provide data for the generation of centimeter precision 
DEMs Wimmer et al. (2000). After the data collection, raw data have to be processed using 
sophisticated algorithms in order to produce several kinds of products, including DEMs. High 
resolution DEMs can be used in different applications, as they become especially relevant to 
supply information about regions where there are no detailed, precise and updated 
topographic maps available. 

Once the imaging process of the surface and the raw data processing method are very 
complex and depend on a series of combined parameters (airborne parameters, radar 
parameters etc.), several error components may be added to the data, impairing the generation 
of elevation models with inaccurate height values. Performing a quality control of the product 
by comparing height values of specific coordinates in the model with their corresponding 
values in the real surface may help SAR users to detect most of these errors. A critical 
problem is the fact that these errors can be caused by many different reasons for each 
generated DEM, what makes its correction very difficult to achieve. Experienced SAR data 
users employ their previous acquired knowledge about the data combined with some powerful 
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